The ATM gene was recently identified and found to be responsible for the human genetic disorder ataxiatelangiectasia. The major ATM transcript is 13 kb. Using long-distance PCR, we determined the genomic structure of this gene and identified all of its exonintron boundaries. The ATM gene spans approximately 150 kb of genomic DNA and consists of 66 exons. The initiation codon falls within exon 4. The last exon is 3.8 kb and contains the stop codon and a 3-untranslated region of about 3600 nucleotides. ᭧ 1996 Academic Press, Inc.
Ataxia-telangiectasia (A-T) is an autosomal recessive disorder characterized by progressive cerebellar degen-

FIG. 1. Products of long-distance PCR using primers flanking eration, oculocutaneous telangiectasia, immunodefiintrons 61 (A), 58 (B) and 63 (C). The following templates were used:
ciency, and cancer predisposition manifested primarily Lanes 1 and 2, genomic and YAC DNA, respectively. Lanes B3 and by lymphoreticular malignancies. A-T cells are hyper-C3, cosmid DNA. Lanes A3, B4, and C4, cDNA. Long-distance PCR sensitive to ionizing radiation and radiomimetic chemi-was performed using the Expand Long Template PCR system (Boehcals and are defective in cell cycle checkpoints activated ringer Mannheim, Germany). Electrophoresis was performed on a 0.7% agarose gel.
by DNA damage (reviewed in Refs. 7, 8 and 15). A-T heterozygotes show moderate radiosensitivity and an ing of noncoding 5 exons resulting in a multitude of increased susceptibility to cancer (5, 17, 18) .
5-untranslated regions (UTRs) (K. Savitsky et al., in The gene responsible for A-T was recently cloned in preparation). our laboratory using a positional cloning approach and
We report here the genomic organization of the ATM was designated ATM (13). The open reading frame of gene and present its exon-intron boundaries. These the ATM transcript is 9168 nucleotides and predicts a boundaries and the intron sizes were determined using putative large protein of 350 kDa consisting of 3056 long-distance PCR (2, 3, 6). Primers were designed amino acids (14). The ATM gene product is a member based on the ATM cDNA sequence (13, 14) at 200-to of a novel family of large proteins that share a highly 300-bp intervals. Templates for these reactions were conserved carboxy-terminal region of about 300 amino cosmid and YAC clones and human genomic DNA. PCR acids that shows high similarity to the catalytic domain products were obtained in all cases, including those of PI-3 kinases (14, 19, and references therein).
that span the largest intron of 11 kb. An example is The major ATM transcript of 13 kb (13, 14, and unshown in Fig. 1 . In the large majority of cases, PCR published data) is observed in every tissue tested to products of the same size were obtained with all temdate. Northern blots of several tissues, and analysis of plates, and those obtained from genomic DNA were cDNA clones and RT-PCR products from various tisused for sequencing the exon-intron junctions. Followsues, failed to disclose any evidence of alternative ing initial reactions, new primers were designed as forms within the coding sequence. However, in differneeded, based on the evolving knowledge of the gene ent tissues we have found extensive alternative splicstructure. Exon-intron boundaries were determined at the sites where genomic and cDNA sequences diverged. the A-T gene, six exons were isolated by exon trapping (16) using the vectors pSPL3 (4) and lGET (10, 11).
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